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Description 



Method for Produ cing Light-Colored LigpiH .Sp^a sorring 

Technical Field 

The present invention relates to a method for producing 
a seasoning liquid, and more particularly to a method for 
producing a seasoning liquid which assumes a light color, 
undergoes a darkening process slowly, and has an excellent 
aroma with rich flavor and umami taste. 



Background Art 

Production of an usukuchi soy sauce, which is a light- 
colored soy sauce, generally employs wheat serving as a 
source of starch, and soybeans or similar beans serving as a 
source of protein. However, conventional usukuchi soy sauces 
provides more saltiness than umami, because the amount of 
starch material to be mixed with protein material is slightly 
greater than that of the protein material, or salt 
concentration is raised so as to suppress coloration. 

In addition, the darkening rate of conventional 
usukuchi soy sauces is very high, making the sauces unstable. 
Moreover, in order to attain a light color, fermentating 
period is shortened, or even further, a method for bleaching 
the produced soy sauce is employed. Thus, conventional 
usukuchi soy sauces have disadvantages in that the savory 
flavor is not satisfactory. 



A method for producing a soy sauce having a light color 
and darkening slowly is disclosed in^ for example, Japanese 
Patent Application Publication (kokoku) No. 57-48188, in 
which 10-30% (by weight) gluten is used together with at 
least one member selected from among corn, sorghum, or common 
millet serving as a source of starch, to thereby produce 
light-colored soy sauce having an excellent savory flavor and 
undergoing a darkening process slowly. 

However, the aforementioned method has the following 
disadvantages: a) since starch materials other than wheat are 
employed, the aroma unique to wheat is not produced, b) corn, 
sorghum, and common millet have low glutamic acid content, 
and therefore the glutamic acid content of the resultant soy 
sauce also becomes low, resulting in an unsatisfactory umami 
taste, c) a satisfactory light color is not attained. 

In view of the foregoing, the present inventors have 
undertaken various research efforts in an attempt to solve 
the above-described problems, and an object of the present 
invention is to provide a seasoning liquid which assumes a 
light color of No. 35 or higher in accordance with JAS color 
code (hereinafter, in the present description, the term 
"light color" refers to a color of No. 35 in accordance with 
JAS color code or lighter colors) , which darkens slowly, and 
which has an excellent aroma with rich flavor and umami taste, 
and have found that, when at least gluten is employed as an 
essential material for icoji-making and fermentation, and the 
salt concentration of water employed for fermentation is 



controlled to 7-24%, satisfactory results can be attained, 
thus leading to completion of the present invention. 

Disclosure of the Invention 

Accordingly, the present invention provides a method 
for producing a light-colored seasoning liquid, characterized 
by comprising ^oji-making by the employment of a raw material 
mixture containing soybeans or a similar material in an 
amount of 0-40% and, in an amount of 100-60%, raw material 
consisting of, on a dry weight basis, 25-100% gluten and 75- 
0% wheat, and mixing the thus-obtained ^oji product and 7-24% 
salt water for fermentation. 

Best Mode for Carrying Out the Invention 

Gluten to be used in the present invention includes 
wheat gluten and corn gluten, with wheat gluten being 
particularly preferred. Either wet gluten or dry gluten 
obtained by drying wet gluten may be used, and dry gluten is 
particularly preferred. Examples of dry gluten include vital 
gluten powder and dry wheat gluten. 

In the present invention, the wheat to be used as the 
starch material may be wheat grains or wheat flour. 

The gluten or the mixture of gluten and wheat must be 
treated with heat so as to sufficiently denature the protein 
contained therein. Examples of preferred methods for heat 
treatment include a method in which steam is applied directly 
to gluten or a mixture of gluten and wheat, without addition 



of water, so as to control the water content thereof to fall 
within 12-18%, followed by formation of pellets by use of a 
pellet mill, and subsequently treating the resultant pellets 
in a high-pressure steam-cooking vessel at a gauge pressure 
of at least 1.0 kg/cm^ for two minutes or more, and a method 
in which gluten or a mixture of gluten is extruded at a 
temperature equal to or higher than 110°C by use of an 
extruder. 

The thus-heat-treated gluten is completely deactivated, 
and exhibits no stickiness. Also, protein is denatured to a 
satisfactory degree. Therefore, when the thus-obtained 
gluten is appropriately ground, water is added thereto in 
such an amount that attains a water content of 35-50%, and 
used in Jcoji-making, no operational problems arises. Rather, 
the swelling property of gluten provides an excellent 
bulkiness of material, which is quite beneficial to 
ventilated Jcoji-making. In addition, when such gluten is 
mixed with heat-treated soybeans or a similar material, 
similar excellent A:oji-making property is exhibited. 
Moreover, the resultant ^oji product exhibits higher protease 
activity and glutaminase activity than in the case in which a 
greater amount of gluten is used. 

In the present invention, soybeans or a similar 
material to be used as the protein material include, but are 
not limited to, defatted soybeans, whole soybeans, and ground 
soybeans. These are soaked in water, or water is added 
thereto; and then steam cooked, or alternatively, together 



with the aforementioned gluten and wheat flour, shaped 
through extrusion by use of an extruder at a temperature 
equal to or greater than llO^'C, to thereby sufficiently 
denature the proteins contained therein. 

According to the present invention, very important 
factors for attaining the object of the present invention are 
to control the proportions of gluten and wheat such that, on 
the basis of dry weight, gluten accounts for 25-100% and 
wheat accounts for 75-0% with respect to the total amount of 
the two materials employed, and to control the proportion of 
soybeans or a similar material such that soybeans or a 
similar material accounts for 0-40% of the entirety of the 
raw materials employed. 

Regarding the proportions of gluten and wheat, gluten 
may be used alone without wheat being employed. However, in 
the case in which wheat is employed, the proportion of wheat 
must account for 75% or less and gluten must be incorporated 
in an amount of at least 25%, In this connection, when 
gluten is incorporated in an amount smaller than the above- 
mentioned amount, although the resultant seasoning liquid has 
a light color, the seasoning is prone to lack umami, and thus 
the object of the present invention cannot be attained. 

When soybeans or a similar material is incorporated, 
the amount thereof must be 40% or less. If the amount of 
soybeans or a similar material is in excess of 40%, the 
resultant seasoning has an intense umami taste; however, not 
only is reddish tint originating from soybeans or similar 



material intensified, but also the seasoning has a higher 
rate of darkening with unsatisfactory savory flavor^ and thus 
the object of the present invention cannot be attained. 

In the present invention, it is also necessary that a 
koji product obtained from Jcoji-making by use of the 
aforementioned raw material mixture be charged with 7-24% 
salt water for maturing through fermentation. When the salt 
concentration is less than 7%, putrefaction occurs due to a 
growth of unwanted microorganisms, whereas when the salt 
concentration is more than 24%, umami taste of the resultant 
seasoning liquid is unsatisfactory, and thus the object of 
the present invention cannot be attained. The fermentation 
maturing is allowed to proceed, under routine monitoring and 
control of moromi mash, for 2-5 months at 10-30^C, preferably 
for 2-3 months at 10°C; or alternatively, for one month at 
10*^C and subsequently for a further 1-2 months at 20^C. 
Thereafter the resultant moromi mash is subjected to 
filtration or pressing, to thereby yield a seasoning liquid 
such as soy sauce. The thus-yielded soy sauce or any other 
type of seasoning liquid has a light color, a slow darkening 
rate, a very rich umami taste, and an excellent aroma. In 
the present invention, when the volume of the salt water to 
be charged is 1.35-1.65 times the weight of the raw material 
mixture, even more remarkable results can be obtained. In 
the case in which the volume is less than 1.35 times the 
weight of the resultant mixture, although a very rich umami 
taste can be attained, the color is darkened, which is not 



preferable. 



Examples 

The present invention will next be described in detail 
by way of Example. 
Example 1 

A mixture of vital gluten powder (840 g) and wheat 
flour (560 g) was moistened through direct application of 
steam so as to attain a water content of 15%, and formed into 
pellets having a diameter of 4 mm by use of a pellet mill. 
Subsequently, the pellets were steam cooked for four minutes 
with saturated steam at a gauge pressure of 1.5 kg/cm^, and 
then mashed to thereby yield a mashed product. 

In the meantime, water (690 ml) was added to defatted 
soybeans (600 g) and the resultant mixture was steam-cooked 
for 30 minutes with saturated steam at a gauge pressure of 
1.0 kg/cm^, to thereby prepare steam-cooked soybeans. 

To the above-obtained mashed product, water (420 ml) 
and then the steam-cooked soybeans were added, and the water 
content of the mixture was adjusted to 46%. Subsequently, 
seed koji was inoculated to the mixture and the resultant 
mixture was subjected to icoji-making for 40 hours at 22-35°C, 
to thereby yield a koji product. 

The thus-obtained koji product and salt water (3000 ml) 
having a salt concentration of 7.5% were charged in a tank 
for fermentation for three months at IC'C. The resultant 
mixture was pressed, to thereby yield a seasoning liquid. 



The thus-obtained seasoning liquid had a color of JAS 
color code #43, which represents a very light color. The 
total nitrogen content of the seasoning liquid was as high as 
3.02%, and moreover, the glutamic acid content was 4.54%, 
which is remarkably high, providing a very rich umami taste. 
Test Example 1 

A koji product obtained in a manner similar to that 
described in Example 1 and salt water having a salt 
concentration listed in Table 1 (3,000 ml) were charged in a 
tank for fermentation for one month at 10°C, and subsequently 
for a further two months at 20*^0. The resultant mixture was 
pressed to thereby yield a seasoning liquid. Each of the 
thus-obtained seasoning liquid samples was tested with 
respect to the following criteria: JAS color code, total 
nitrogen (TN) content, glutamic acid (Glu) content, and 
amount of glutamic aid per unit amount of nitrogen (Glu/TN) . 
The results are shown in Table 1. 



Table 1 



No. 


Salt 
{%) 


JAS 
color code 


TN 
(%) 


Glu 

(%) 


Glu/TN 
(mg/g) 


1 


7 


42 


3. 14 


4.24 


1350 


2 


15 


40 


2. 99 


4. 38 


1465 


3 


22 


37 


2.93 


4.49 


1532 


4 


24 


35 


2.95 


4. 07 


1380 


5 


26 


31 


2.95 


3.57 


1210 



Test Example 2 

A koji product obtained in a manner similar to that 



described in Example 1 and salt water having a salt 
concentration of 15% (3,000 ml) were charged in a tank for 
fermentation under temperature conditions shown in Table 2 . 
The resultant mixture was pressed, to thereby yield a 
seasoning liquid. Each of the thus-obtained seasoning liquid 
samples was tested with respect to the following criteria: 
JAS color code, total nitrogen (TN) content, glutamic acid 
(Glu) content, and the amount of glutamic acid per unit 
amount of nitrogen. The results are shown in Table 2. 



Table 2 



No. 


fermentation temp. (°C) 


JAS 
color 
code 


TN 


Glu 


Glu/TN 


0-1 month 


1-3 months 


(%) 


(%) 


(mg/g) 


6 


10 


10 


41 


3.00 


4.84 


1613 


7 


10 


20 


40 


2.99 


4.38 


1465 


8 


20 


20 


40 


3.04 


3.74 


1230 



Test Example 3 

A koji product obtained in a manner similar to that 
described in Example 1 and salt water having a salt 
concentration of 22% in an amount shown in Table 3 were 
charged in a tank for fermentation for one month at 10°C, and 
subsequently for a further two months at 20''C. The resultant 
mixture was pressed to thereby yield a seasoning liquid. 
Each of the thus-obtained seasoning liquid samples was tested 
with respect to the following criteria: JAS color code, total 
nitrogen (TN) content, glutamic acid (Glu) content, and the 



amount of glutamic acid per unit amount of nitrogen. The 
results are shown in Table 3. 



Table 3 



No. 


Salt water 
(times) 


JAS 
color code 


TN 
(%) 


Glu 

(%) 


Glu/TN 
(mg/g) 


9 


1.0 


23 


4.11 


5.72 


1392 


10 


1.2 


29 


3. 81 


5.21 


1367 


11 


1.35 


35 


3.74 


4.65 


1243 


12 


1.65 


37 


3.49 


4.04 


1158 


13 


1.8 


41 


3.30 


3.78 


1145 



Example 2 

The procedure of Example 1 was repeated, to thereby 
yield a steam-cooked and mashed product of a mixture of vital 
gluten powder and wheat flour. 

The water content of the mixture was adjusted to 4 6% 
through addition of water to the mashed product, followed by 
addition of seed kojir and subsequently the mixture was 
subjected to koji-making for 40 hours at a temperature of 22- 
35°C, to thereby yield a koji product. The thus-obtained 
kojl product and salt water (7.5%, 3,000 ml) were mixed, and 
allowed to ferment for three months at 10°C. The resultant 
mixture was pressed, to thereby yield a seasoning liquid. 

The thus-obtained seasoning liquid assumed a very light 
color, a color of JAS color code #49. The total nitrogen 
content of the seasoning liquid was as high as 3.64%, and 
moreover, the glutamic acid content was 5.89%, which is 
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remarkably high providing a very rich umami taste. 
Test Example 4 

A koji product obtained in a manner similar to that as 
described in Example 2 and salt water (3,000 ml) having a 
salt concentration shown in Table 4 was prepared for 
fermentation under temperature conditions listed in Table 4- 
The resultant mixture was pressed to thereby yield a 
seasoning liquid. Each of the thus-obtained seasoning liquid 
samples was tested with respect to the following criteria: 
JAS color code^ total nitrogen (TN) content, glutamic acid 
(Glu) content, and the amount of glutamic acid per unit 
amount of nitrogen. The results are shown in Table 4. 



Table 4 



No. 


Salt 
(%) 


Fermentation temp. (°C) 


JAS 
color 
code 


TN 
(%) 


Glu 
(%) 


Glu/TN 
(mg/g) 


0-1 
month 


1-2 
months 


2-3 
months 


14 


7 


10 


10 


10 


49 


3. 64 


5.89 


1618 


15 


15 


10 


10 


10 


48 


3.24 


5.80 


1790 


16 


15 


10 


20 


20 


45 


3.49 


5.16 


1479 


17 


15 


10 


20 


25 


43 


3.39 


5.10 


1504 


18 


15 


20 


20 


20 


44 


3.59 


4 .77 


1329 


19 


22 


10 


10 


10 


47 


2.92 


5.32 


1822 


20 


22 


10 


20 


20 


42 


3.15 


4. 94 


1568 


21 


22 


10 


20 


25 


40 


3. 40 


4.97 


1462 


22 


22 


20 


20 


20 


41 


3.28 


4.47 


1363 



Industrial Applicability 



The present invention enables manufacture of a 
seasoning liquid product which assumes a very light color 
(JAS color code #35 or a lighter color), darkens slowly, has 
a stable color and gloss, provides a remarkable umami taste, 
and is endowed with excellent aroma* 
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CLAIMS 

1. A method for preparing a light-colored seasoning 
liquid, characterized by comprising A-oji-making by the 
employment of a raw material mixture containing soybeans or 
similar material in an amount of 0-40% and, in an amount of 
100-60%, raw material consisting of, on a dry weight basis, 
25-100% gluten and 75-0% wheat, and subjecting a resultant 
koji product and 7-24% salt water to fermentation. 

2. The method for preparing a light-colored seasoning 
liquid according to claim 1, wherein the salt water is 
employed in an amount 1.35-1,65 times the weight of the raw 
material mixture. 

3. The method for preparing a light-colored seasoning 
liquid according to claim 1 or 2, wherein the fermentation i 
carried out for 2-3 months at 10°C; or for one month at lO^'C 
and subsequently for a further 1-2 months at 20°C. 



Declaration and Power of Attorney For Patent Application 
Japanese Language Declaration 



As a below named inventor, i hereby declare that: 

My residence, post office address and citizenship are as stated 
next to my name. 

1 believe 1 am the original, first and sole inventor (if only one 
name is listed below) or an original, first and joint inventor (if 
plural names are listed below) of the subject matter which is 
claimed and for which a patent Is sought on the invention 
entitled. 

METHOD FOR PRODUCING LIGHT-OOLDRED 
LIQUID SEASONING 



?3 {mm-t^m^) ^zmsE-^titLtzo 



the specification of which 
□ is attached hereto. 

a was filed on January 27, 2000^ 

as LksjS^tSim^c^qpptisactkfiQ^ 
PCT Internationa! Application Number 
PCT/jP0Q/0Q416 ^and was amended on 
(if applicable). 

I hereby state that I have reviewed and understand the 
contents of the above identified specification, including the 
claims, as amended by any amendment referred to above, 

i acknowledge the duty to disclose information which is material 
to patentability as defined in Title 37, Code of Federal 
Regulations, Section 1,56. 
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Japanese Language Declaration 



Prior Foreign Application(s) 



(Number) 



(Country) 



(Number) 



(Country) 



^35S*iia*ii9^ (e) m^zm^^'XTm(D7^m^m 



(Application No.) 



(Filing Date) 



Cfp , ^(D9cn^mii^mM^ihBi>JLmx^ti!»mm<DB^mp^ ^ tc 



(Application No.) 



(Filing Date) 

(ffiMB) 



(Application No.) 



(Filing Date) 

(*I1B) 



^^L. ^^xz:iiz±BiiDct<mw^^mLt'r, 
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1 hereby claim foreign priority under Title 35. United States Code 
Section 119 (a)-(d) or 365(b) of any foreign app)ication(s) for patent 
or inventor's certificate, or Section 365(a) of any PCT Internationa! 
application which designated at least one country other than the 
United States, listed below and have aiso identified below, by 
checking the box, any foreign application for patent or inventor's 
certificate, or PCT International application having a filing date 
before that of the application on which priority is claimed. 

Priority Claimed 

□ □ 

Yes No 

□ □ 

Yes No 



(Day/iVlonthA'ear Filed) 

(M^^S) 



(Day/Month/Year Filed) 



I hereby claim the benefit under Title ,35, United States Code, 
Section 119(e) of any United States provisional appltcation(s) listed 
below. 



(Application No.) 



(Filing Date) 

(ffillS) 



I hereby claim the benefit under Title 35, United States Code, Section 
120 of any United States application(s), or Section 365(c) of any PCT 
Intemational application designating the United States, listed below 
and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States or PCT 
Intemational application in the manner provided by the first paragraph 
of Title 35, United States Code Section 112, 1 acknowledge the duty 
to disclose infomiation which is material to patentability as defined in 
Title 37, Code of Federal Regulations, Section 1,56 which became 
available between the filing date of the prior application and the 
national or PCT Intemationai filing date of application. 

(Status: Patented, Pending, Abandoned) 

(Status: Patented, Pending, Abandoned) 

I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these statements 
were made with the knowledge that willful false statements and the 
like so made are punishable by fine or imprisonment, or both, under 
Section 1001 of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of the application 
or any patent issued thereon, 
of 4 
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Japanese Language Declaration 



POWER OF ATTORNEY: As a named inventor, I hereby appoint 
the following attorney(s) and/or agent(s) to prosecute this 
application and transact all business in the Patent and Trademark 
Office connected therewith: (list name and registration number) 



Norman F Obion, Reg. No. 24,61 8j Marvin J. Spivai<, Rftg Mn ?4Qir^-r; irvin McClelland, Sfig.JiiQ-2i42^Lpnegory J. Maier, Rec). No. 25.599: 
Arthur I. Neustadt, Reg. No. 24,854; Richard D. Kelly, Reg. No. 27,Z5 7: James D. Hamilton, Rea. No. 28.421 : Eckhard H. Kuesters, 6saJ^- 
28.870: ^R obert T Rous, Reg. No. 29 099: Charley; L Gholz, RgaJbJa.26.32&. Vincent J. Sunderdick, Reg. No. 29.004; William E. Beaumont. 
Recf. No. 30.996; Steven B. K^fh^r Rfy^ Nn .-^pnyr^;, Rr^rt R Gnuse. Reg. No. 27.295; Je an-Paul Uvalteye, Reg. No. 31.451; Stephen G. 
Baxter, Reg. No. 32.884: Martin M. Zoltick, Reg. Nn. 74H- Robert W. Hahi. f=\ ^. r^t R^r^- R ir^harri LTreanor. Reg. No, 36,379: S teven R 
^nAfeihrouch, Reg. No. 32,829; John T Goolkasian, Mn 9fi 14P- ^am R. Ubgold, ^^ g Mn .'^,fi.qi; William J. u^^i^y, Ho 3*=^, 1^9; 
Richard L Chinn, No, 34.305; Steven E. Upman, Rea, No. 30.01 1 : Cp ri E. Schlier, Bfig.«fcki-3M26;James J. Kulbaski, Re^- Nn. :^ R4^ ; 
Catherine B. Richardson. Jtea. No. 39.Q02i^ ichafd A Neifeld . Rea. No. 35.299; J . Derek Mason. Reg. No. 35.27_Q;. and Surinder Sachar, Reg. 
^o. 34.423. with full powers of substitution and nsvocation. 



Send Correspondence to: 

OBLON. SPtVAK, McCLELLAND. MAIER & NEUSTADT . P.C. 
■FOURTH R,OOR 
.1755 JEFFERSON DAVIS HIGHWAY ^ 
ARUNGTON. VIRGINIA 22202 USA, ' 



Direct Telephone Calls to: (name and telephone number) 





Full name of sole or first joint inventor 

Kaoru INDOH 


Tia^^y. \il-r,.,6s^ June 8, 2001 


Inventor's signature Date 


,=^^ 300-2611 ^■^mmzx.xmi^m 3 


Residence '^^'^ Nisshin Fiour Miiiin9 Co. , Ltd. 


Mm 

1/1 H*1I 


Citizenship 

Japanese^ 




Post Office Address 

same as above 








Full name of second joint inventor, if any 

Suzue IIYAMA 


/^a2«e Djai^a. June 8, 2001 


Second joint Inventor's signature Date 


01 0-0003 ^imimw^mifm^ -13-8-B201 


Residence ' 13-8-B201 Higashidori 6-chcme, 

Akii-^-.qirii, Ak-ita 010-non.-^ .tapan C3:P X 


mm 

B*ffl 


Citizenship 

Japanese 




Post Offjce Address 

same as above 







(Supply similar information and signature for third and subsequent 
joint Inventors.) 
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f' -ame of third joint inventor, if any 



Eiji MIYAZAKI 



Eiji Miyqza|(t J^ne 8, 2001 



Third joint inventor's signature 



Date 



356-8511 B:^mm^mxm^i^i^fi-mm&m s -s-i 



Residence 

c/o Nisshin Flour Milling Co., Ltd, QE Center, 3-1, 
Tsurugaoka 5-chonrie, Ohi-machi, truma-qun 
Saitama 356-851 1 Japan J^^^ 



Citizenship 
Japanese 



Post Office Address 
same as above 





' . Full name of fourth joint inventor, if any 

Kenzo OKADA 




Fourth joint Inventor's signature Date 


300-0312 BimwmMWMnmin^-^2~ 1 e ~ 1 e 


Residence 

16-16, Nanpeidai 2-chome, Ami-macht Inashiki-aun^ 
Ibaraki 300-0312 Japan ^=f^ 


Bi^m 


Citizenship 
Japanese ^ 




Post Office Address 
same as above 






Pull name of fifth join inventor, If any 

Sadao NAGATA 


li Sa^ao Alajata. ^ 2001 


Fifth joint inventor's signature Date 


4ffiBff 

101-8441 H^a^^f^^f^fflKWffi^PTl -2 5 


Residence 

c/o Nisshin Flour Milling Co., Ltd. 25, Kandanishiki-cho, 
1-chome, Chiyoda-ku, Tokyo 101-8441 Japan 




Citizenship 




Post Office Address 









Fuii name of sixth join inventor, if any 








Sixth joint inventor's signature 


Date 




Residence 


mm 


Citizenship 




Post Office Address 
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